Diarrhoea is one of the major causes of infant morbidity and mortality worldwide1. Management of acute diarrhoeal disease has been revolutionized by development of rehydration regimens (particularly oral). However, this treatment is patchily applied and not all forms of diarrhoea are amenable to it. The greatest impact is in the under-5s of tropical (developing) countries.
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TRAVELLERS' DIARRHOEA This short-lived and self-limiting clinical syndrome is usually caused by Escherichia coil. Before 1970, no organism had been specifically implicated; in that year, Bernard Rowe and his colleagues2 showed that British soldiers with travellers' diarrhoea (TD) in Aden had a high prevalence of 'foreign' serotypes of E. coli in faecal samples. Classification of E. coli has lately become complex3, but only enterotoxigenic (ETEC) and enteropathogenic (EPEC) strains have been implicated in TD. (Other variants are enteroinvasive, enteroaggregative, and enterohaemorrhagic-the latter including 0157, which has caused substantial morbidity and mortality in Scottish outbreaks.)
Between 30% and 80% of attacks of acute diarrhoeal disease result from an E. coli infection (usually ETEC); other causal agents include Campylobacterjejuni, Shigella spp, Salmonella spp, protozoa such as Giardia lamblia, Cryptosporidium parvum, Isospora belli and Entamoeba histolytica and viruses such as rotavirus, astrovirus, and Norwalk virus. In up to one-fifth of cases a specific pathogen cannot be delineated. In management it is important to appreciate the diverse aetiology of this clinical syndrome; the development of a single chemoprophylactic or chemotherapeutic agent, or vaccine, to counteract the vast range of causal organisms is highly unlikely, so oral rehydration regimens will retain their key place. Sometimes these must be supplemented by specific agents, e.g. by 5-nitroimidazoles in G. lamblia infection and by co-trimoxazole in I. belli infection. Antiperistaltic agents have a limited place in adults but are contraindicated in infants and children.
CHOLERA
Of the varieties of small-intestinal diarrhoea, the most severe is that caused by Vibrio cholerae. The El Tor biotype dominates the scene worldwide, but emergence of a new strain 0139 in Bengal in 1992 has generated great concern in Asia because of multiple antibiotic resistance. The main victims are adults rather than children. An adult with cholera can lose up to 24 L of fluid a day as watery stool and the result is profound dehydration. Enterocyte morphology is unaffected and the diarrhoea is entirely enterotoxigenic in origin, with net fluid loss into the small-intestinal lumen and consequent osmotic diarrhoea. Because of this pathophysiology, oral rehydration is of enormous value; only in the most severe cases is the intravenous route required. How does one assess fluid loss? The 'cholera cot' is useful where sophisticated back-up is lacking; the fluid stool is collected into a bucket via a circular hole in the middle of the cot and measurement of the volume gives an idea of the oral/intravenous fluid required to normalize hydration5. The degree of dehydration can also be gauged roughly from symptoms and signs: body fluid loss of up to 5 kg causes only thirst and dry mucous membranes; loss of 15 kg or more renders the patient severely shocked and moribund4.
Separate assessment of 'water loss' and 'salt loss' can be a great help in regulation of the rehydration regimen.
GASTROENTERITIS IN DEVELOPING COUNTRIES
Small-intestinal infections are much more troublesome in developing countries than in developed ones. For example, children under 5 in Lima experience a mean of 10 episodes a year compared with 0.8 in Winnipeg, Canada3. In developing countries the disease is also more severe, frequently being superimposed on a background of malnutrition. Severe dehydration is frequent. Many cases are measles-associated; epidemics are frequently encountered; and more than 20% have a polymicrobial aetiology. The case fatality rate is up to 0.6% compared with <0.01% in the developed world. Among children admitted with acute diarrhoea in Hong Kong, 35% were infected with rotavirus, 23% with Salmonella spp, 5% with C. jejuni, and 2% with Shigella spp5. The cost of infant gastroenteritis in a developing country can be very high; in Indonesia, for example, it amounts to $2.50 per annum, against an annual health budget of $5.41 per head. Correspondence to: Dr G C Cook, Academic Infectious Diseases Unit, Middlesex Hospital, 46, Cleveland Street, London Wl P 6DB, UK sprue', in which the initiating pathogen is usually undetermined6'7. The recently discovered Cyclospora cayetanensis is probably responsible for some cases, although the precise role of this coccidian parasite is at present difficult to evaluate7. In this disease (which is unusual in children), small-intestinal villi are blunted, with round-cell infiltration of the lamina propria. The overall prevalence of 'tropical sprue' has declined almost certainly because of antibiotic administration in the early stages of acute diarrhoeal disease. Formerly it was most common in South-East Asia, the Indian subcontinent, and Central America. Lately it has been reported on the Mediterranean littoral and in Nigeria, Zimbabwe, and South Africa. In adults, tropical sprue normally responds rapidly to tetracycline and folic acid therapy; in children tetracyclines must be used more cautiously.
There are, however, many other causes of persisting diarrhoea. Among them are intestinal parasites8; and human immunodeficiency virus (in association with various opportunistic infections) has emerged as a common cause of malabsorption in Africa. Personal experience leads me to the conclusion that gluten-induced enteropathy (coeliac disease) can be made overt, in the adult, during tropical exposure.
There has been a spate of articles reporting severe protracted or persistent diarrhoea (distinguishable from 'tropical sprue') in infants after acute gastroenteritis911. Guarino et al.9 found that Salmonella spp, Staphylococcus spp, rotavirus, adenovirus, and Cryptosporidium parvum were aetiologically relevant, significant risk factors being low birthweight, lack of breast-feeding, fatal diarrhoea in a close relative, and early onset diarrhoea. In infants from Nairobi, significant factors in persistent diarrhoea (> 14 days) were blood in the stool, pneumonia, malnutrition, lack of breastfeeding, severe dehydration, and use of antibioticsI0. Those with persistent diarrhoea were four times more likely to die than those without. In Karachi, risk factors in under-Ss were young age, poor nutritional status, irrational use of antibiotics during the acute diarrhoeal episode, lack of exclusive breast-feeding, incomplete vaccination, lack of tap-water and sanitation, and family income < 2000 rupees per month1 1.
INFLAMMATORY DIARRHOEA
Much of this paper has addressed small-intestinal diarrhoea, usually with an enterotoxigenic basis, in which rehydration regimens are exceedingly important in management. The inflammatory diarrhoeas, in which the enterocytes are invaded by pathogens, are characterized by frequent small stools, often with blood-staining and presence of pus cells and mucus8. Viruses and protozoan parasites (apart from Entamoeba histolytica) play a far lesser aetiological role than in the non-inflammatory diarrhoeas. The bacterial pathogens are led by Shigella spp. The past three decades have seen four major outbreaks of shigellosis-in Central America, Zaire/Rwanda, India/Bangladesh and Burma/ Thailand. Mortality-rates ranged from 2% to 14%. Of the protozoan causes of invasive colorectal disease, E. histolytica is important. Like other inflammatory diarrhoeas, this is not amenable to rehydration management. As with G. lamblia. 5-nitroimidazoles are useful in management. PREVENTION A broad approach to diarrhoeal disease, especially in the children of developing countries, should begin with social measures. The importance of maternal education (in addition to family income) has been repeatedly demonstrated: 'Maternal education, independently of economic power, through its impact on disease from acute diarrhoea, favourably influences child survival' 13. Other risk factors for mortality in under-5s are lack of breast-feeding, xerophthalmia, recent measles, very low household income, and S. flexneri infection. In practical terms the simple expedient of handwashing with soap can have substantial impact14. This is a theme which would have appealed to Sir George Newman, who wrote on acute infantile gastroenteritis in England in the early days of the twentieth century15. Will useful vaccines emerge? The multitude of pathogens is daunting, but work on a rotavirus vaccine has lately given encouraging results16 7*
